
AUTHENTICITY IN ART 

With Special Reference to 
Conservation of Art Objects 

Platinum Jubilee Volume 


DR.VJEYAR.AJ 







AUTHENTICITY IN ART 

With Special Reference to Conservation of Art Objects 


PLATINUM JUBILEE VOLUME 



of Art Object! 



with Special Reference 
Year of Publication 
Number of Copies 


: 2006 
: 500 


:2007- 



Cover design and text layout by Mr.J. 
for Hepziba Impressions, Chennai - 600 ( 
Mobile : (0) 93810 08198 



CONTENTS 


Page No 



-KK Gupta ^ 

Authentication of Oil Paintings in India: Ne 
Research and Database 


-B.V. Kharbade 

Wooden Objects 

Authentication of Wooden Artefacts: Kondapalli 
Figure - A Case Study 
-V. Jeyaraj 

Ivory Objects 


-Vajendra Josbi and KS. Singh 

Authentication of Ivory Objects in Indian Context 

-C.B.Gupta, Anup K Srivastava and Poonam Sehgal 


Authenticity i 



Paper and Textiles 

Fingerprinting of Paper Paintings by Photo- 
documenting their Hidden Lacunae Using 
Differential Ligh ting 
-Anil Vasal Singh 

Characterization of Kodali Karuppur Saree 

- Bessie Cecil and V. Jeyaraj 

On Authenticating Textile of Indian Origin 

- M.N. Puspa 

Metal Objects 

Iron Age in Uttar Pradesh and Authenticity 



Revisiting an Exercise on Authentication of South 
Indian Metal Icons from Asian and Global 

-Sharada Srinivasan 154 

Architecture 

Authentication of Architectural Details of Pallava 
Monuments at Kanchipuram, Tamilnadu, India - A 
Perspective 

-D. Jayanthi and Ranee Vedamuthu 181 

Characterization of Gothic Church Architecture 


Vij«> Kiran 



a Culture Area 

Conservation of Antiquitiei 
Art Objects with Special 


-V. Jeyaraj 


Digitization as a Way of Authenticatic 
The Experience of Tamilnadu 

-T.S. S rid bar P 





in 1930 w 


id Research Laboratory of 


1 the efforts of the then Superintendent 


tn, Dr. F.H. Gravely. It had Dr. S. Pa 

for the conservation of paintings in South India during the 1940s. 
His publications on the work done in the Laboratory are globally 

Mr. N. Harinarayana, Mr. S. Thangavelu have continued the 
activities and the Laboratory is now a approved research institute 

Dr. V. Jeyaraj, Head, Chemical Conservation and Research 
Laboratory is instrumental for various activities of the museum. 
This Laboratory has completed 75 yet 




in collaboration with the Indian Association for the Study of 
Conservation of Cultural Property, New Delhi from 14 th to 16 th 
December 2005. It attracted both national and international 



out by Dr. V. Jeyaraj, Head of Conservation of this : 






This title 


for those involved in the preservation of cultural property. This 
is a feather in the cap of the publication of the Chemical 

Chennai - 8. 

6-3-2006. 





; in the past. Today it is considered 
ries for training the conservators in the field by 
iia. It is the first laboratory in Asia, which started 





(VJeyaraj) 
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Chemical Conservation and 
Research Laboratory - An 
Introduction 


History of the Laboratory 



and foresight of Dr. F. H. Gravely, Superintendent of the 
Dr. S. Paramasivan was appointed as the Chemist in 1930. He 



(Old Chemistry Block) was built A two storied building for the 
Laboratory was constructed in 1963. In 1997, the Chemical 

research institution to conduct research leading to Ph. D. Degree 

a Research Supervisor by the University of Madras. At present 
five part-time scholars are working under him. 

This Laboratory has taken up both preventive and interventive 






Research Activities 


One of the foremost activities of the Laborator 
research in conservation and materials of th 4 

the first Curator of the Laboratory on paintings and metallic 
antiquities. The research findings were published in leading 



>n research in 

Technology, Chennai; Anna University, Chennai etc. The 

the Madras University to conduct research leading to Ph.D. 
Degree. 

Publications 

The publication of this laboratory from its inception is 
commendable. Leading national and international journals such 


ar articles many books an 



published. Handbook on Conservation in Museums, Care of 
Museum Objects, Conservation of Archival Materials, An 
Introduction to the Chemical Conservation and Research 

Objects, Conservation of Cultural Property in India, Care of 
Paintings, Conservation of Cultural Heritage, Metal 

the successive Curators regularly through out the career of this 
laboratory. The present Curator has prepared about fifty reports. 
Training 

In order to disseminate the expertise of the laboratory, in 1974, 
a refresher course on Care of Museum Objects was started. It was 
well received by professionals and students of museum related 
subjects. In 1995, a course on Care of Temple Antiquities was 
started for the Executive Officers of the Hindu Religious and 

of Archival Materials was conducted exclusively for the Archivists, 
were given practical training for a period of 3 months on the 



Archaeologists, Police Officials, Engineers etc., at Salem, Trichy, 
school and college students are also given both in Chennai and 



Even though the strength of the staff in the Laboratory is very 
small, the Laboratory is extending service to the public and 




Mr. S. Senthilkumar & Mr. B. Thirunavukarasu 
Project Staff (NMM) 
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Milestones of the Chemical 
Conservation and Research 
Laboratory 

V.Jgaraj* 


1931 

1934 


1937 


1939- 


1952 - 


1953- 


Establishment of the Conservation Laboratory - 
Installation of motor generator for electrolytic 



1935). 

Study and preservation of wall paintings at 
Sittannavasal. 


Studies of the techniques of wall paintings in fifteen 



Examination of Maratha paintings in the Tanjore 
Palace and the Chola paintings in Brahadiswara 






954 - 




John Hockins University (by R. Subramaniam) 
961- Special exhibition on Electrolytic Treatment of 




metals and Study of stones for ICOM Committees. 



963- Report on the preservation of bronzes in the Tanjore 





Cathedral, Madras. 

Preservation of oil paintings in the Rajaji Hall, 




: pottery specimens 


Objects in the Pudukkottai Museum. 

1974- Report on preservation of newspapers in the 







the Meenakshi- 




Objects”. 8 

Preservation of Tallapakkam Annamacharya 
copper plates of the Tirupati- Tirumala 
Devasthanam at Tirupati, Andhra Pradesh. 

Pudukkottai and report on its conservation. 


1975- 




Examination of salt - encrusted pillars in the temple 
at Thiruvallur and report on suggested treatment 
sent to the Temple authorities. 

Experiments on analysis of three small metal objects 
through the use of isotope - excited x-ray 

Preservation of British prints of the Raj Bhavan, 
Madras. 



Special Exhibition on Conservation of Textiles 
Restoration of marble sculptures and tablets at 

registered for his Ph.D. Degree. 

Treating a large Vishnu stone statue at CIPET, 



1985- Setting up of Micro-analytical Corner in the 

University M.A. (History of Art) students. 

1987- Treatment to the Tanjore Art Gallery bronzes. 

Treatment of old records at Simpson Company, 

1989- Treatment of paper prints and oil paintings at 
Raj Bhavan, Chennai. 

1990- Ph.D. Degree was awarded to V. Jeyaraj for the thesis 
on “Correlation between Composition, Corrosion 
Products and Metallographic Structure of Metallic 

Peedam, Sholinghur. 

1991- Workshop on “Conservation of Paintings” in 
collaboration with National Research Laboratory for 

1992- Treatment of 500 Chola bronzes for the Exhibition 

1993- N.S.S. Special Camp - Preservation of Our Heritage. 


1994- Award of U.K. Visiting Fellowship to Dr. V. Jeyaraj 
by the Nehru Trust, New Delhi. 




Recognised as a Guide to supervise the work of 
Ph.D. Scholars 

Joint project on Finger Printing of South Indian 
Bronzes with the Indira Gandhi Centre for Atomic 
Research, Kalpakkam. 

Awarded a Small Study and Research Grant from 
the Nehru Trust for the Study of Indian Collections 
at the Victoria and Albert Museum on “Directory of 
Museums in Tamil Nadu”. 

One-day seminar on Conservation of Cultural 
Property was conducted and the proceedings of the 

as the Vice-President of the Indian Association for 
the Study of Conservation of Cultural Property, 


rust for the study on “Directory of 
its in Tamil Nadu. 

registered his name in the University of Madras under 

research in Conservation of Chola Coins. 

Dr. V. Jeyaraj was awarded the Getty Travel Award to 
participate in the IIC Conference in Melbourne, 



Conservation of Stone Objects Exhibition or 
Conservation of Stone Objects was conductec 
Publication of a pamphlet on the Exhibition or 
Conservation of Stone Objects and the release o: 
the abstracts book of the In 



le Contemporary Art Gallery. 
V. Jeyaraj, Curator of the Laboratory wa 


Study of C 
Delhi. 

Report on Conservation of Wall Paintings at the 
Thiagaraja Temple, Thiruvar. 


Paintings at Arulmigu Meen 
Temple, Madurai. 

Workshop on Conservation of Panel Paintings at 

Course on Care of Museum Objects 
A booklet on Conservation of Thanjavur Panel 



Heritage at Chennai, Thiruchirappalli, Salem and 


Executive Officers, Police Officials Er 
2003- Ms. Bessie Cecil registered her 
Dr. V. Jeyaraj for conducting resear 
Ph. D. Degree. 



Ph. D. Degree 
31 st Refresher Course on Care of Museum Objects 
with Special Reference to Manuscripts. 

Manuscripts at Erode, Tirunelveli, Madurai and 


Publication of books by Dr. V. Jeyaraj on Heritage 
it (Museology). 



for the University of Madras, Chennai. 
Authenticity in Art with Special Reference to their 


An exhibition on Authenticity in Art was conducted 
in the Centenary Exhibition Hall of the museum 



2006- Restoration of British paper prints from Raj Bhavan, 




Authenticity in Art-An 
Introduction 








their older prototypes, as there may be copies by Raja Ravi Varma 

than the originals. But in all such cases, value and meaning can 
be rightly assessed only against a background of correctly 
determined nominal authenticity. 

When the painting, Mono Lisa was stolen, it is learnt that copies 
were made and sold. The intention was to get money by selling 

who tried to sell the original was caught and luckily the original 
reached the Louvre Museum, Paris. 

In general, knowledge that a work is a forgery, or even the 
suspicion that it is, conditions our viewing of the object. 

Expressive Authenticity 

In contrast to nominal authenticity, there is another fundamental 
mentioned in the Oxford English Dictionary : “possessing original 





the case of Pathur Nataraja in the London Court 

.1. Denis Dutton, The Oxford Handbook of Aesthetics, 
edited by Jerrold Levinson (New York: Oxford 
University Press, 2003. 

Studies in Museology, Vol. XI, 975-76. 

3. George Savage, Forgeries, Fakes and Reproductions, 
London, 1963. 

4. Bisht, A.S., (1998) Challenges in Conservation of Indian 
Miniatures, Conservation of Cultural Property, New 


5. Jeyaraj, V., (2001) Faking and Authentication, 
Proceedings of the Seminar on Our Role in Protecting 
Cultural Heritage, Government Museum, Chennai. 

Government Museum, Chennai-600 008. 


Authenticity in Art 



PAINTINGS 






History of Forgery in Paintings 


Art falsification and forgery are ancient endeavors, though these 
came into vogue. During the Renaissance Michelangelo himself, 

time to give it an antique look, and sold it as an ancient sculpture. 
Hans van Meergeren (1884-1947), a Dutch painter is most 
famous for his forgeries of Vermeer. He did not copy existing 
Vermeer’s, but copied his style and sold them as new discoveries 
of the lost paintings by Vermeer. He sold them to Hermann 
Goering and was put on trial after World War II for selling national 

“Vermeer” in his jail cell. 








Basis of Authentication of Paintings 





may be some years. There are some individuals who claim to 


distinguish between a genuine and forged document in “two or 

Style 

their own style and the favourite subject matters. This is the 
responsibility of the art historian or a professional acquainted 
with the artist in question. Some help in establishing the 
authenticity of a painting is taken from the shapes of objects, 
costumes and furniture etc., depicted in it. There is a possibility 
that the objects painted in the later work do not match with the 






and physical composition and in the condition of the painting. 
Scientific authentication of paintings is based on negative 
evidence and takes a sort of ‘guilty until innocent approach’. 

is the failure to find any evidence of a painting being fake, brings 
it close to authentic. It is, therefore, difficult to say for sure a 


While examining a painting for authentication, it is important to 
take into consideration all the factors, which are likely to affect 

completed paintings. 

ground, paint, varnish or any other layer may give some 
information about the period of the painting. If the history, 

presence in a painting could give some idea of the period of its 
broadly reflect the technology available at the time and have 

oak-tree gall to those based on petrochemicals). Laboratory 
analysis of the pigment can provide an indication of an item’s 




i i I1 a 



•fill! Ilf 






the field of detection of composition and tampering in a painting, 
it is not really possible to claim that all the problems of 






jumble of styles or motifs, and a discernible emphasis on the 
aesthetic values of the forger’s own day more consistently reveals 
fakery than does technical analysis. As scientific techniques grow 

proof of origin its valuation as false or authentic is at best a 


authenticity of a painting, one needs to have many qualities of a 
good detective. He should not only be a keen observer of all the 
relevant, though small, details but also have a meticulous thinking 








The Insti 


id Rackliff, London. 

* Assistant Chemist, National Museum, New Delhi-110 01 
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Authentication of Oil 
Paintings in India: Need for 
Research and Database 



jp people started loving creativity and collectors and 
schools of art in Europe and in India, for e.g. A Buddha statue 




of the safest which yield high returns than any other financial 
forgers. Even though technique of a well known artist may be 

hand can create the paintings of same technical quality. It is the 
idea and creativity of the artist that sells. So it is easier to copy 

and sell it as original for monetary gain. For eg. Jamini Roy is one 
of the most forged Indian painters just because of his simple 
and easy style which his paintings were easy to copy. Very often 

a painting just by having a look at it and studying the quality of 



The sad fact is that nobody in India as it is impossible for people 



2) Scientific Analysis. These studies are complimentary to each 
other. 




on the reverse of the canvas, stretcher, frame or backing cloths 
would be useful in determining the history of ownership. In fact 

related to their ownership, and how and when the painting was 



Knowingly or unknowingly r 


ny facts would have been recorded 



ri! 






the paint thereby throwing light into the technique of the artist. 
This is a destructive technique but at the same time is very useful 
in authentication studies if properly carried out Cross-section 
analysis gives information on how the artist did build up the 

the thickness of the ground and paint layers etc. Moreover, cross- 
sections can be stored as a permanent database allowing 








availability of samples, equipment and experienced people. 


approach and could only be accomplished by a collaborative 

approach differs depending upon the artist, the type of work 
and the possibility and availability of technique to be used. 


and collectors to share their knowledge and art works for the 
sake of art 


Bibliography 

1. Arnold, Dana 2006, Art History, a Very Short Introduction. 
Oxford University Press, 6:111-112. 

2. From the website - www.tfaoi.com 

3. From the website - www.chicagoappraisers.com 
*Paintings Conservator, Art Conservation Solutions, 1062, 
Sector 37, Noida-201301 
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Evaluation of Methods for 
Determining Authenticity of 
Paintings 



The cracks in the paintings were examined visually and by 
magnifying lens. Depth of crack and pattern also were studied 

by the author for extracting plant gums, which hydrolyses on 
heating. Extracted aliquot was separated and identified using 
thin layer chromatography 1 . For protein media, staining method 
of E. Martin 2 in which thin cross section of paint layer embedded 
in polyester resin and stained with Amido Black AB1 and AB2 










Infra red spectra of the wood samples taken from the stretchers 
availability of spectra of dated woods. The work on building up 

Bibliography 

1. Kharbade, B.V. etal, Thin layer chromatographic and 
art objects. Studies in Conservation, 40 (1995) 93-102. 

3. Mattheas, G., Spectroscopic dating and classification of 
wood, AIC annual meeting, Miami, 2002. 

Project Officer and Head, Regional Conservation Laboratory, GITB 
Press Campus, Siddarthanagar, Mysore-570011 






WOODEN OBJECTS 
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Authentication of Wooden 
Artefacts : Kondapalli Figure 
- A Case Study 

V.Jtjmtf* 


■f^ 1 the original objects are altered in character or added to, for 
the purpose of enhancing the value. Forgers are at increase. 

paintings etc., are forged. There were famous forgeries like the 



Kondapalli toys are absolutely light-weight and come from 
Kondapalli, a litde village near Vijayawada. The style is warm 











Conservation of the Kondapalli Toy 



1. Bisht, A.S., (1989) Radiology of some Painted Wooden 
Objects-A Preliminary Study, Conservation of Cultural 
Property in India, Vol. XVI and XVII, New Delhi. 

2. Bisht, A.S., (1989) Science in the Aid of Fakes with 
Special Reference to Ivories-A Case Study, Conservation 
of Cultural Property in India, VoL XXII, New Delhi. 

3. Jeyaraj, V., (2003) Manual for the Conservation Gallery, 
Published by the Commissioner of Museums, 

* Curator, Chemical Conservation and Research Laboratory, Government 
Museum, Chennai-600 008. 



IVORY OBJECTS 


8 : Authentication of 
■ Ivory Artifacts 


M ™ 1 


Is. These difficulties 




the fakes, forgeries and deceptions. To mention a few examples: 
Dead Sea Scroll, Bronze Horse, Ivory Bedposts 

to master every material and every object. Each Curator may 




When most people think of ivory, they th 
their huge curved tusks. Those tusks are at 
is what ivory is. Ivory, apart from elephant 
from other animals with large teeth, ; 

illegal to import/export most ivory. Since 1989, there has been a 
worldwide ban on any trade in elephant’s ivory. Due to 
regulations, the value of ivory carvings has tremendously 

Ivory was the most fascinating material to work for craftsman 

This run-away market is not just for Oriental ivory, but almost 
as strong for African figures. 19 th century and earlier European 


in China and the Near East. 


True ivory from large teeth of: 

^ Hippopotamus 





Fossil or mammoth ivory of the tusk of woolly mammoths lived 
freezing. The tusks are true fossils, so although this term is 


or tusks, but pieces of these are more difficult to identify. The 
microscope) and compared with known samples. Particular 
^ Difficulty in making out the tools used for carvings 

Physical Properties 
Colour —White to yellowish. Ivory ter 















allowed to dry out. 

Chemical Deterioration 



Why Forgery? 

The causes for adopting the root of forgery are: 


carving, the choice fell on ivory. Ivory though of standard shape. 


Authenticity in Art 



was the more suitable material for fine work and lent itself to 
decorative treatment It could be carved, etched, stained, painted, 
gilded, inlaid with metals, precious and semi-precious stones. It 

Ivory was in demand for the plaques and reliefs that were used 
figurines and statuettes. 

Increased concern and interest in the past created a value for the 
objects of the past and thus also promoted a market in fake 

round the world have motivated faking. 

^ Limited supply, due to its animal origin and distribution 
^ Further, in current times, the regulations and 



society, the history, uniqness command huge price for the 
antiquities giving a big margin of profiteering by faking as it is 





Advanceme 
The same developments in technolog 
allow one to deduce the ‘real thing’ pr< 
art of the fakes of antiquity. 

History of Faking 

History of faking dates back to 490 ! 

philosophers and early educational it 




faking ancient Greek statuary for satisfying the demands and 
ego of Roman elites. Since tl 

back as P the 1920^ 

Use of forged material and p 


- Fake incrustations. 

Using true ivory antiquities and adding, modifying their integrity. 
Misleading about the origin of true ivory. 

Interspersing true ivory work with bone. 



Fake Material Used as Ivory 
Animal Origin 

Bone looks and feels much different from ivory, although treated 
Ander is another related material used as ivory substitute. 


The seed of the ivory palm is another so' 

Synthetic Origin 

> Celluloid plastic is the most comn 


^ Plastic and plastic resin 

Preliminary Tests for Authenticity 

There are three basic steps for determining the authenticity. 
They are, 

1) Is it ivory or a plastic reproduction? 

3) If antique, how valuable is it? 

Melt Test 

it in an inconspicuous place in the specimen. If it melts, it is a 



Realiv 


Ultraviolet Radiation 

Genuine and plastic items can be compared under a long wave 
ultraviolet light, (of the type commonly used to illuminate 

Note: This test may not always work, as the difference between 


Static Electricity 

artifact so treated will readily pick up dust, ashes, or small pieces 

be quickly neutralised by a genuine artifact, a good conductor 
of electricity. 


also be invalid if the plastic has been tr 
chemical. If a specimen picks up fluff it is 





natural ivory. (HINT: switch hands every few seconds). 



Note: The overall weight to size ratio (“heaviness”) will depend 

may take-up. 


specimen may be watched for: 

Air Bubbles 


near each end, along the bottom edge, and inside the tooth cavity, 



definite “grain,” whereas plastic will probably be smooth and 




fill I fill 


rhe work of each geographical area, period, paleography 
tify the identity and its worth. 


techniques used by forgers are now so efficient that 
aften find themselves incapable of being 100% ce: 
object they have to study is a fake. However, then 


C 14 Dating 

material ivory. This technique is more expensive. Dating 
techniques as the scientific techniques are less reliable, if an art 



Dental x-rays may show the pulp cavity of the real tooth 
extending almost its entire length, whereas this feature will not 
be seen in plastic pieces. Ordinary dental negatives are too small; 
the tests can be better performed by an oral surgeon, who is 
equipped to handle larger sizes. Some experimentation and 
controlled development times are necessary. 




accelerators allow us to measure the oxygen 16/oxygen 18 ratio 
by aggressive washing, then the results are misleading. 


re frequently used to analyze 

th nuclear projectiles, usually neutrons, 
th nuclear radiation detectors. 



Reviews and Case Study 


Art and Archeology Technical Abstracts (AATA) online database 




artifacts and only one with ivory related to India. 


Of the four reported articles, two articles were in German 
language and the abstract of Josef Riederer suggested that dating 
technique is not of much use in detecting age of ivory whereas 




Mi 



triptychs and gave insight of methods used by forgery factories. 
M. C. Ross in 1939 rejected the view of Raymond Koechlin’s 
view regarding forgery of Gothic ivory mirror case. The remaining 

bedposts which were offered to the National Museumj New Delhi 

Case Study 

Only one case on the detection of fakes in ivory was reported in 
the Journal - Conservation of Cultural Property in India in the 
year 1989 by A. S. Bisht, the Chief Restorer of National Museum, 

the Conservation Laboratory of the museum for authentication. 

of fakes Wing P 

Stylistic considerations which were the main flanks of detection 

in the earlier days showed considerable margin of errors. 

Law enforcing agencies do not have teeth to quickly distinguishing 
the fakes from original and vice versa. 

Well meaning legal Acts cannot be enforced due to the problem 

are other banes. 

Generally genuine and fake artifacts are bundled up for sale to 
cover up fakes. 







: of experts « 







the pitfalls, not even the professional as: 

Watch out for Interpol reports, professional journals and study. 
Encourage discussions/ objective reporting by professionals to 

Reliable body of knowledge must be assembled about ivory to 


the best way of identifying fakes. 





7. Kruger, F. Johan The use of divisible isotopic and chemical 

Research 26/4, 131-132 (1996). 

8. Plenderleith, H.J., The conservation of antiquities and 

Oxford University Press, London. 


am Rathgen-Forschungslabor (Authenticity-testing at the 
Rathgen Research Laboratory) Kunst und Faelschung, 
(1979), pp. 24-32 [German]. 

10. Ross, M.C: A Gothic ivory mirror-case. The Journal of the 
Walters Art Gallery, 2 1939, pp. 109. 


12. Chicago Appraisers Association: http:// 

14. http://aata.getty.edu/NPS/ 

15. http://www.interpol.int/PubUc/WorkOfArt/Search/ 
RecentThefts.asp 

* Librarian and **Scientist, National Institute of Science, Technology 



Authentication of Ivory 
Objects in Indian Context 







Bone-both animal and human- is in a sense the poor man’s ivory. 
It is mainly the middle portions of the long bones that are used 

in order to cover such spots ad mark, thus increasing the difficulty 

Bone and ivory are entirely different There is only solution of 
the pores of ivory it is not as brittle as bone. It absorbs water 
readily and cracks. Furthermore, ivory is of a bigger size, contains 

the religious sanctity. 

Shell 

of a soft body of mollusk. Shell can be polished to a very smooth 


Of the many vari 

And it can be carved and polished. It is used for intri 


















Enlargement of the photocopy may also improve the image and 
After a photocopy of the ivory cross-section has been obtained, 


NOTE: Only outer Schreyer angles should be used in this 






i. ) A method of distinguishing vegetable ivory from real 

ivory is to apply little sulphuric acid. With genuine ivory, 
there is no discolouration, whereas, sulphuric acid applied 

ii. ) A second technique requires removal of the material 

allow chemical analysis that could identifiy ivory. 


2. Chemicals can even be used for examination of the 


the dating of an old ivory object. With the help of certain solvents 
the artificial patination comes out easily. 






. Also, ivory contains much less carbonates of 1 


Organic constituent is ossein, present al least 30% by weight, 
which is high molecular weight protein. 

Chemically, horn consists of horny epidermis cell whose main 

Chemically, helmeted hornbill is also keratin. 

Physical Test 

With the help of physical analysis one could also identify ivory. 




vii.) By 








| M e-S-s s 





Case Study 

The faking of art and antiquities occur not only in cultures in 


National Museum, New Delhi 
for acquisition. Here, only t 
Laboratory was supposed to ei 

ivory which had aged natural! 



to be of 17' h century. The details of the carving are of 


(iii) The patination, however, was not similar. In one of the 
with solvents. Moreover scrapping of the outer layer 

as reported by the National Museum, New Delhi. 
Moreover, under uv. lamp, the 2 nd piece, gave a greenish. 


(iv) The SEM studies of the microstructure also confirmed 
the structural composition. The SEM of the offered 
piece and of the naturally aged ivory piece, respectively. 
In the former case, the cracking pattern is wide and it 





which shows a fine cracking pattern. So it shows that 



details, but also have a meticulous thinking. He should 
combine all the factual observations with his knowledge of 
art history, to arrive at a proper conclusion. For that, he should 

and also a good logic and reasoning power. 

methods, the extent of possible errors and of having access 
to a large and varied library enabling to evaluate and use the 





We can not base our conclusion on one single proof but on 
totality. Even if we are not able to discover any of the fake 

2. Anon, Encyclopaedia, Britannica. 

3. Bhatnagar, I K., Some thoughts on Fakes and forgeries, 
Naga Conference on Authenticity, Japan 1994. 

4. Bisht, A.S., Science in the Aid of Detection of Fakes 

Conservation of Cultural Property in India, Vol, 22,1989. 

5. Bruwnjohn, J.M., The Art of the Faker: Three Thousand 


6. Burack, B., Ivory and its Uses. 

7. Dwivedi, V.P., Indian Ivories. 

8. Edwards, H.G.M., Farewell. D.W., Holder, J.M., Lawson, 
E.E. Fourier Transform -Raman spectroscopy of ivory: 
A Non-destructive Technique, Studies in Conservation, 
43 (1998) 

9. Espinoza, E. O. and Mann. M.J., Identification Guide 

10. Flemming, S.J. Authenticity in Art. 

concept, NASA Conference of Authenticity. UNESCO. 
Japan, 1994. 

13. Jones, M., Fake: The Art of Deception. 

14. Kuhn, H, Conservation and Restoration of Works of Art 
and Antiquities, Vol. I. Butterworth. 


15. Kurz, O Fakes, 



16. Linda , M.F., The real, the fake, and the masterpiece, Asia, 
Society Galleries, New York. 

17. Maskwell, A, Ivories. 

18. Matienzo, L.J., Snow, C.E. The chemical effects of 

ivory. Studies in conservation, Vol. 31, No. 3, August, 1986. 

19. Menon V., Sukumar R., Kumar A., A God in Distress. Asian 
Elephant Conservation Centre and Wildlife Protection 
Society of India. 

Objects. 

21. Peterson, H.L., How do you know its old? 

22. Plenderleith, H.J., Werner, A.E.A., (1976), Conservation 

23. Savage, G., Forgeries, Fakes and Reproductions. 
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Fingerprinting of Paper 
Paintings by 

Photodocumenting Their 
Hidden Lacunae Using 
Differential Lighting 


Anil R isal Singh* 


T here may be cracking and flaking in the paint of paper 
paintings, and there may also be sometimes uneven paper 

in the vasali will normally be distributed at random, and their 




perfection. Ultra-violet and Infra-red photographic technique 
have been employed to obtain information on the over paint 
and some times the sub-surface, but their techniques require 

A simple method to fingerprint paper paintings by making 
innovative and imaginative use of visible light and using 

standardised by the author, and detailed procedure is described 
here stepwise. The method could also be used for translucent 
objects. 










Authenticit; 




etc. and 3-4 exposures with bracketing are taken. 

Remember 

There are some points, which should be remembered while taking 
photographs using differential light: 


1. Backlight should be brighter but use diffused front light 

2. Light from the lamp kept at the back of the painting should 





there is no loss of time in the work. 

* Photographer, National Research Laboratory for Conservation of 
Cultural Property, E/3, AUganj, Lucknow - 226024 











id painted or block printed textile. This 


began the tradition of Kodak Karuppur weaving. 

Historical Background 




fabric were further embellished by natural dyes applied by kalam 


dhotis by the royal family during the period of Raja Seifoji. The 
origin of the fabric is ascribed to Raja Serfoji of Thanjavur (1798- 
1832) who announced that a contest would take place to choose 

on the occasion of her birthday. The date is significant as by this 
time the existing chint^ repertoire of the region had been enriched 

high quality fabrics specifically made for export to the Thai Court. 
A Kavarai Chettiar who created a Karuppur prototype with his 
pen won the contest. The specific characteristic of this form of 


absorbed the dye and formed continuity in pattern with the rest 
of the painted cotton surface. The king was so pleased that the 
whole village was granted to the winner as his reward. After this, 
Karuppur painted and block printed fabrics were to be worn by 

bride would cover her head with this fabric when she entered 
the groom’s house for the first time. The veshtis / dhotis made for 
men and the saris for worn by widows had an off-white ground 


Ma 


rials 


Cotton : Cotton yam is spun from fine short yar 
plant fruit. The yarn or the fibre varies from an inc 








the zari highlighting the design. The inlay work is a jamdani 

words about throw shutde plain weave. The ends of the warp 
are divided into two bunches of alternating yams, which go up 
and down after every throw of a pick. The inlay weaving 
technique is such that spindles are used to create a pattern as 
well as the body. Where there is a zari design, the zari spindle 
moves between the split ends and comes out after hooking on to 

the looping decides the form of the design, as the treddling 



then on to the body is a very complicated journey. The borders 
saree’s end. The Kodak Karuppur sarees do not have minor palluv 



The wooden blocks are engraved with pre determined desij 
The engraved blocks that have been made for printing ha 
allowances for finer white areas. Although the use of the kai 

advantages the use of the block. This is when the need 

placed inlay gold motifs. The weaver and the block printer 
together to design the final product This is the uniqueness 
Kodak Karuppur technique, which cannot be seen in any otl 



Kalamkari 

work done using a pen. The uniqueness of Kalamkari is the only 



used for 


The Motifs 

squares, thilagam and fern like pattern, which belonged to the 


already existing vocabulary of 



supposed that these fabrics were undyed showing the interlock 




With regard to the colour palette Kodali Hadaway, noted that 
the colours in Karuppur painted fabrics were predominantly in 

The specialty is that the finished products are mellow. Bright 
colours are used but the finish is not gaudy. The fabric looks 

better against the background. 

The Dyes 

- roots, leaves along with mineral salts of iron, tin, copper, alum, 
etc., which are used as mordant. The natural dyes and colours 

the cotton, yellow of the myrobolan, black of the iron solution, 
blue from indigo and red from ebay roots. The myrobolan and alum 







be pursued due to lack of patronage. In th< 
where for centuries chemists had searched for fast coloured 


appeared in the bazaar of India in turn leading to a rapid shift in 

natural dyeing to the use of synthetic dyes. The Britishers 
suppressed cotton weaving when they took over rule from the 

)f the great traditions, which 
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On Authenticating 
Textiles of 
Indigenous Origin 

M.N.f$abpa* 

C ^that is yet to be appreciated completely is the textile 
tradition since many ancient designs, techniques 
employed and materials used continue as'living traditions within 
this realm. Textiles, which constitute a major genre of the tangible 
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(Andhra Pradesh), ^asuliplmam, Pichawari works, 


and canopies. For example, the Krishna Lila scenes are done on 
separate bits and added later. Red, blue and brown are the chief 
colours used. The background of the cloth is white. The flower 
border flanking the panels decorates the Kalamkari works.The 

Museum, Chennai is of the size 5' 8"x5\ The shaded designs 
and pattern outlines in gold are exquisite. The Ponneri printed 

ordinary block printing while in the Ponneri prints of 
Pudukkottai, designs are by the wax resist print, which is made 

Calicoes of Masulipatnam are authenticated by prints and 

or kalka, butis or floral sprays, diapers, birds especially the 
peacock. These textiles are further authenticated by the resist 
dyeing and block printing as well. The most common design of 
the kalamkari work is the Tree of life’ along with floral and 
geometrical design. 




whorls and copper need 
The Rig Veda refers to 


to manichirai ‘probably* a fabric with 



Greek writers like Strabo and Megasthenes describe garments 
of India worked in gold and embedded with various semi precious 

sculptures and paintings depict patterned garments, probably 
brocades and embroideries. Decoration is usually used for 
customary reasons. For instance, silk interwoven with gold is 

Some colours are popular everywhere; others are favoured in 

towards dark red, maroon and a medley of colour with green, 
blue and dominant red respectively. Contrary to this, Rajputana 
textile has double dyeing resulting in different colours producing 
a kaleidoscopic effect. 

Some of the techniques of producing colour pattern on textiles 
like peacock swan, parrot etc., dancing women and geometric 

Jamdani or figured muslin is found in Patna and in South India. 
The tribal people use attractive textiles, which they spin. Bright 
coloured geometric and abstract patterns woven are the patterns 
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warp and weft threads are separately tie-dyed. Kodali karuppur 
had gone into obscurity along with the same dynasty. 

In Tamilnadu, Thirubhuvanam, Ayyampet, Ami, Kancheepuram 
and Dharmavaram are famous for silk saris authenticated by 
multicolour and designs like thayhampoo, peacock, swan, lotus, 
temple car, kalasam, mango, rudraksham. Selective ethnic group 
would be discussed in this paper. 
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Toda’s Pootkhuly 


The Toda men and women use shawls woven by hand. The shawl 
has floral patterns and geometric designs and is called as 
Pootkhuly. The Toda men wear the dhoti till the knee and wear 
the Pootkhuli whereas the Toda women wear the Pootkhuli in 
such a way that it covers their chest and shoulders. Toda ladies 

that express the artistic heritage. In Toda language, embroidery 
is referred by the term ‘pukhoor*. The use of black and red colour 

funeral ceremonies is called ‘pekhaadar pootkhuly* which means 
the safe transportation of the Toda spirit to the other world. In 


are. When the motif is a 
:d as ‘modhiry pukhoor*. 


of the cobra in pootkhuly is called as ‘awkhofveirshy*. ‘Tagaarsh 
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In Kalakshetra sarees, instead of gold and silver, (zari) silk 


In thi 






kalamkari of Kalahasti and Masulipatnam (Andhra Pradesh), 
Pookuly of the Todas of the Nilgiris (Tamilnadu), textile of 

Kanchipuram (Tamilnadu), textiles of the Gadabas of Ganjam 
(Orissa). Thus, in this study, 1. Application of gall ink and 
ice of Telugu legends (in the case of kalamkari of kalahasti)-. 





of silk sarees of Kanchipuram) and 6. Weaving of thick and 
coarse cloth with thick stripes of contrasting dark colours for 



stiles of the Gadabas 




origin. Further research in this field will reveal more ehnic marks. 
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Iron Age in Uttar Pradesh 
and Authenticity 


I t is commonly believed that mankind passed successively 
through three stages of culture, namely the Stone Age, 
Bronze Age and Iron Age. In recent years, it has been found 
that in some regions Copper Age intervened between those of 

direcdy from the Stone Age to the Iron Age. In certain remote 
comers of the earth, notably in Africa, and south of Sahara desert. 

Stone Age conditions. 

B.C 1 , but at that time, bronze was in complete domination and 
used in the form of domestic articles, tools and weapons etc. 
Towards the end of the Bronze Age, the civilization of Eastern 
Mediterranean 2 suffered a series of disturbances due to lack in 

the use of iron in the carburised form increased very rapidly, 
around 1200 B.C. 


reasons”. The change from 1 
steel) as the other preferred t 



by Richard 4 . 






iron. Evidences are also available which confirm that the 
Eskimos of Greenland 7,8 also used meteoric fragments as knives 

iron almost always contains nickel more than four percent. Some 
of the Asia Minor (Le. Troy II (I, 2300B.C.) objects were studied 
by Tylecote 9 which showed nickel content as 2.44% and 3.91%. 


n, along wi 


n, prior to 




the Pharaoh of Egypt in the early 14 th Century B.C. 10 , “One 

hangers have a trim of purple (wool) twice overlaid with gold; 
14 shekels of gold are used on it”. 




ron dated to about 3500 

Aashai at Deir-el-Behari (2050 B.C.) 
meteoric origin. The findings of the 
tomb of Tutankhamun 12 (Circa 1350-40 


in had imported a 


?rl 



a little before 2000 B.C., had a good knowledge of iron smelting 
in the 14* Century B.C. Coke and Aschenbrenner 17 have 

objects of the Preiron Age period at Timna (Israel), Nichosia 
between 5-15% has been recorded. In India, Sahi 18 propounded 

ted several iron rich slag samples from 
ar (Rajasthan). Lahri 19 has noted recendy ir< 


in 1980. Sahi h 


object 


i copper 


' d object 


longing to the period 
of the Indus Valley 


2-66%. Which 

Civilisation (~1500 B.C.). Shahi’s and Lahiri’s evidences suggest 
that the technological base for the production of iron was present 
in some parts of India in the Chalcolithic period. One of the 
objects at Lothal with an iron content of 66.1% reported by 
Sahi seemed to be an iron object. Another Harappan site is 
Allahadino in Sindh where Fairsems 20 noted the presence of iron. 

In India, the people of Indus Valley Civilization did not know 

Atharva Veda 23 the later of the four Vedas, believed to be 
between 1200-1000 B.C. Thus, the knowledge of iron working 





during Ramayana and Mahabharata periods. No doubt ir 



Looking 


the importance of 
upon the cultural heritage, left by ou 

great Iron Pillar at Delhi shines like a star among others. The 
Delhi pillar 28 belongs to the Gupta period (320 - 495 A.D.) This 

somewhere else by Tamar King Anand Pal 29 . Cunningham 30,31 
writing about this pillar, describes that “A wrought iron pillar 
weighing several tons could be forged as early as 4 th Century 
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±100 B.C.), Hulas 40 , 41 (PGW), Allahapur 42 (400-300 B.C.), 
Soron 43 (600 B.C. -100 A.D.), Alamgirpur 44 ’ 45 (PGW), Mathura 46 
(600 B.C.), Sonkh 47 (PGW), Ahichchatra 48 ’ 49 (GW), Jakhera 50 - 51 
(PGW), Kausambi 52-53 (PGW and NBPW, 800 - 600 B.Q, Rajghat 54 - 
53 (Early phase of NBP, 600 B.Q, Ayodhya 56 (Late phase of 
NBP), Hulaskhera 57 (NBP 200 B.C-500 AX).), Sohagnura 58 
(NBP), Jajamau 59 (NBP- 600 B.C.), Parahaladpur 60 , 61 (Early 
NBP), Sravasti 62, 63 (Early NBP, 600 B.C. - 300 B.C.) , 
Sringverpura 64,6: (late NBP), Koladihawa 66 (Early Iron Age), 
Khairadhih 67,68 (300 B.C. - 400 A.D), Bhardwaj Ashram 69 ’ 70 (Gupta 
Period) and Narhan 71 (600-200 B.C.) 


lumps of slags at Sonkh 76 , slags unfinished forging tools, 

Koladihawa 78 and the available radio carbon dates 79-80 from some 
of the sites revealed that the iron using culture appeared in Uttar 
Pradesh around 1000 - 600 B.C. 



:tals used in antiquity preserve evidence of their 








Some examinations (Metallographic and analytical) were 
conducted in our laboratory on artefacts from Attranjikhera 94 , 
Allahapur 95 , Sooron 96 , Jajamau 97 , Hulaskhera 98 ’", Bhardwaj 

iron technology developed in Uttar Pradesh. Earlier examination 
conducted on eight artefacts (1100 B.C. - 300 A.D. fropi 

and two clamps that the extraction of wrought iron and smelting 
around 1000 B.C., who later on developed their technology and 


artefacts (an arrowhead, a spearhead, a dagger, a knife and a nail 
(400-300 B.C.) from Allahapur 104 , which is one of the early Iron 

fabricated from impure wrought iron and during the forging 
operations, some carbon particles were in advertently absorbed 







Jajamu 106 ’ 107 sites is near the Kanpur city and came to light while 

iron artefacts (arrow heads, spearheads, nails, dagger blades and 
sickles, 600-300 B.C.) revealed that these smiths knew the 



widely used at this s 







Nital, and250X 


Raja Nala ka Tila 117 located 
19" E, Longitude 24° 42" an 

Mirjapur and Varanasi distric 


Comprising socketed and tai 

that they were made from low carburised wrought ii 
detailed studies are under progress at National Ri 


ar Pradesh beyond 1 


B.C. up to 1300 B.C. 
iticity 


conserved by following standard procedure of iron mi 
ot only stylistic and historical analysis, 



scientific analysis of objects. Objects can be characterized 
destructive chemical or physical analysis of formation techniques 
analysis reveals what materials (elements or compounds) are 
elements or compounds are present. The quantity can be 
tables or graphs. Destructive analysis implies that a sample 


portable XRF for detailed elemental analysis).The detailed sti 
of scientific data obtained by doing metallographic examinati 
along with stylistic and historical analysis gives clues about 
authenticity of metal objects and any other artefacts from th 


Allahapur, Soron, Attranjikhera, Northern part of Uttar Pradesh 
indicates that iron technology was in preliminary stages at 
Attranjikhera and Allahapur in 1000 B.C. and 400-300 B.C. 
respectively but it developed around 600 B.C.-500 AD and smith 
was able to produce homogenous mild and medium carbon steel 
at Attranjikhera, Jajmau smith were quite advance even in 
600 B.C., and were having good knowledge of lamination and 


Authenticity in Art 




iron and steel technology during 400 B.C. - 500 A.D. and attains 
the knowledge of lamination and heat treatment in 200 B.C. 
Present studies indicate that the Jajmau smith used heat treatment 

shown this combination in any artefacts (Tools, implements, 
weapons etc.). 


Blacksmith of Hulaskhera also deliberately added phosphorus 
for increasing the hardness of wrought iron and used this wrought 

Kausambi, Sringverpura, and Bhardwaj Ashram sites near 
Allahabad city revealed that iron technology was quite advanced 

low carbon, mild and medium carbon steel from wrought iron. 

lamination technique. Around 300-600 A.D. respectively. 
Khairadih smiths were having the knowledge of preparations of 
steel from wrought iron around 100 A.D. 

The survey of the metallographic studies conducted on iron 
artefacts from Uttar Pradesh sites indicate that the Iron Age in 
Uttar Pradesh began around 1300 B.C. And later on around 600 
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Issues Related to 
Conservation of the Buried 
Underground Portion of the 
Delhi Iron Pillar 
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In this regard, the role of the salt film (l.e. 
metal chloride) in stabilizing the localized 

The points discussed in this paragraph were 



chloride ions migrate into the pit region to 
balance the positive charges created by the 

and ferrous chloride precipitates as a salt 
film. As the ferrous chloride is conductive 
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incrustations, corrosion residues and rust stains. Finally, this was 
followed by a rust prevention treatment Lai, however, does not 

condition of the pillar after these treatments is shown in Fig. 5. 


When the pillar was again to be set up in the masonry, there was 
suggestion to use a new lead coating. As the deleterious effect 

region was well established, Lai suggested that if a zinc sheet be 

to use a zinc sheet in place of the lead sheet when the pillar was 
again to be reinstalled in the masonry pedestal. However, he 
could not convince the structural conservators and archaeological 
engineers who found the lead sheet handy for protecting the pillar 

the base of the pillar, after conservation, was covered with a 
new lead sheet and installed in the masonry basement (Fig. 6). 
Lai painfully states that this was much against his wishes. The 

reflected in this experience of Lai. Lai, therefore, requested that. 

Therefore, it is imperative that the lead coating can be removed 
and replaced with another suitable corrosion protection scheme. 
On the question of providing a suitable protective scheme for 
the pillar in the buried underground regions, several possibilities 
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of the soil surrounding the pillar. Zinc will corrode at an extremely 
have to be replaced at frequent intervals. The second possibility 
is used for protecting buried iron pipelines. However, the 

and therefore, this coating scheme will also call for periodic 
maintenance of the coating due to the limited life span of epoxy 

with the bottom region of the pillar. It only needs to be electrically 
be located such that it can be periodically inspected and replaced 





the buried underground region has to be replaced with a suitable 
archaeological conservators and learned scientists. Some 



The author would like to thank the Archaeological Survey of 
India for its co-operation. The stimulating discussions with Narasi 
Sridhar on aspects of soil corrosion of the Delhi iron pillar are 
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South Indian Bronzes and 
Coins and Then- 
Authentication 

V. Jeyaraj* 



international and private : 


of South India have been the finest 

af South India cherished by national, 
antiquarians around the world. The 


order but also are examples of the fusion technology with cultural 


necessary to authenticate and protect these trea 

History of Bronze Technology in South It 


res for posterity. 







Nadu dates back to 7 th Century B.C. evidenced from the 
bronze objects especially the Mother Goddess obtained from 

these objects are today preserved in the Government Museum, 
Chennai. The excavation by the Department of Epigraphy of 
Tamil University, Thanjavur at Kodumanal, Erode district, Tamil 
Nadu, has brought to light a semi-precious stone-studded ‘tiger’ 
bronze image belonging to circa 200 B.C. 

Pallava period (close of 3 ,d to 9* Century A.D.), the Pallavas 

those periods. In spite of the existence of the bronze technology 
of the Pandyas (2 nd Century B.C. to 17* Century A.D.), 

During the reign of the Cholas (9* to 13 th Century A.D.), high 

Vijayanagar kings encouraged the art of bronze icon making 
in the 15 th and 16 th Centuries A.D. 




Thanjavur, Trichy, Pudukkottai ■ 


India 1878, are 
:., districts of Tamil Nad 

ues in vogue. Bronze ico: 


to day at Swamimalai in Thanjavur district and also in few other 
places in Tamil Nadu. 

Bronze is an alloy of copper (75-80%) and tin (25-20%). Ancient 
bronze icons are generally considered to be made out of 
Panchaloha connoting a jive-metal alley usually a composte alloy 


Authenticity in Art 
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mould is cooled, and broken up carefully to reveal the image, 
the image, finishing touches like chiseling, filing, polishing, etc. 
The technique of making a large sized bronze statue is to cast 

together by welding in the final stage. Several books on ancient 
technology on metallurgy detail this art Work on the 10 feet 
bronze statue of Duplex of the 18 th Century A.D. at Pondicherry 
is a classical example of the piece mould hollow casting. 


or added to, for the purpose of enhancing the value. Forgeries 
are copies of works of art or craft made for fraudulent purposes. 

subsequently be used by others for dishonest purposes, which 
may subsequendy be used by others for dishonest reasons. 
Replicas are contemporary reproductions. Faking of art objects 

forgeries like the Piltdown forgery during the current century, 
which rocked the art and archaeological world. Since then, many 

across the faking and forgeries in respect of bronzes, coins, 

become more imperative in the field of art objects. Anyhow, 
scientific study takes more time for which the objects have to be 
subjected to detailed technical study. 


146 




Reproducing the masterpieces was an accepted fact and was 
widely practised for centuries by student artists to polish up their 

large number of instances have come to light where these simple 


ies almost in all types of art works. The 
which gave smuggling of art works a 


look old and vice versa. 

Faker and Scientist 

conferred antiquity, the fact remains that in some material detail, 
he slips up and his deception stands uncovered on thorough 




There are many well-established methods of authentication. They 
etc. The style is another criteria for authentication of the artefacts. 
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Analytical Methods 

instrumental methods will reveal the composition of the bronze 

culprits will use these data and faked objects will be produced in 
plenty. 

Degradation Products 

From the type of degradation also one can understand the type 

corrosion product is copper oxide, the colour will be brown. If 
the corrosion product is basic copper carbonate, the colour will 

carbonate, a bluish green corrosion layer, which is a transparent 
uni-molecular layer. This adds the aesthetic beauty of the bronze. 
The bronze disease erupts from the metallic surface and degrades 
the bronze. Fakers creatae and artificial patina by coating with 

Metallography 

Metallography is yet another boon, which characterises the 
internal structure of metallic objects. In case non-destructive 

studies have to be done is polished by a hand polisher or by 
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Coins are the primary sources in reconstructing the history of 
the region in which the coins were issued. Different types of 


should be aware of certain scientific factors which will be of 
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Revisiting an Exercise on 
Authentication of South 
Indian Metal Icons from 
Asian and Global 
Perspectives 


S outh Indian metal icons are amongst the prize* 

Chola Nataraja icon, of the Hindu god Siva 
dancer, which has drawn diverse responses from 
sculptor Auguste Rodin (1921) to popular science w 


Tamil Saivite saints of the 6 lh -9' h century, while Siva Nataraja 
was the family deity of the Cholas. A famous bronze Devi image 
in Freer Gallery of Art, USA is argued by Vidya Dehejia to 


the 10 th -! 1 th centuries Chola rulers, technology came to the aid 
of religion with the prolific casting of Hindu metal icons. Several 
thousands of fine solid bronze images were cast by the lost wax 
process by skilled sthapathis or traditional icon makers, as still 


There are problems in making attributions for these metal icons 
on stylistic grounds alone, with a few being inscribed and most 









investigations on slags and ores from South India, there is also 
from exploring historical or epigraphical sources alone, for some 


Some Global and As 


it is still a field which requires sustained support to realise its 
full potential. One of the pioneers in the field of scientific 
research in art and metal artefacts in terms of seeking out 
scientific information at large about an artefact in the manner 
of a forensic or diagnostic exercise which could throw light on 

Head of Conservation, National Trust, UK (Barker 2004)! 
According to Seeley, ‘seeking out information from incomplete 

and precisely the same analytical techniques applied’. Notably, 
in 1972, Nigel Seeley planned the forensic tests that exposed 

Bronze statuary in antiquity were usually made of the lost wax 
casting process whereby a wax model is made of the statue to be 
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example, Reedy (1986) put together data from elemental and 
clay core analysis and art historical factors using statistical 

undertaken on Chinese 
Gallery of Art, Smithsonian 




a method of relative dating and stylistic authentication can be 
Institute of Archaeology, London^(1996) which remains the most 



of Chinese Buddhist images, for example, Eastern Wei images 


could be distinguished thus from Northern Wei 
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As part of the afore finger-printing exercise on Chola and South 
Indian bronzes by Dr. Srinivasan, the sampling procedure used 

thick in inconspicuous parts of the icon to retreive about 20-50 

of the icon, e.g. the armpit. The advantage of this technique 
had over the previous techniques is that it aided the analysis of 

undertaken with minimum damage to the artefact and the 


artefacts in reputed collections including Victoria and Albert 
Museum (50), Government Museum, Chennai (70) and British 
Museum (10). Thereafter bulk compositional analysis was done 
using ICP-OES, i.e. inductively coupled plasma atomic emission 
spectroscopy with drilling in solution for analysis. Major, minor 
and trace elements were analysed for 18 elements of Cu, Zn, 
Pb, Sn, Fe, Ni, As, Sb, Bi, Co, P, S, Cr, Mn, V, Cd, Ag and Au. 


Lead isotope analysis was undertaken on about 60 analysed 




t South Indian 


Archaeometallurgical investigations were undertaken on South 

art history and exploring sources of metal. Elemental analysis 
was undertaken using inductively coupled plasma optical 


collections of Government Museum, Chennai, Victoria and 
Albert Museum, and British Museum, London for eighteen 
elements using facilities at Royal Holloway and Bedford New 
College, Egham. The full compositional analysis is reported in 





collection (which was better dated by art historical consensus) 

(Bi), nickel (Ni), cobalt (Co) and antimony (Sb) due to their 
being intrinsic to the metal smelted from the ore source. The 
lead isotope ratio plots such as of Pb 208/206 vs Pb 207/206 
and Pb 206/204 vs Pb 207/206, also indicated certain discrete 
trends for different artefacts grouped by dynastic chronology, 
which for the most part complemented the trace element patterns. 


Co, Ni) and resolved into the following stylistic groups as: 
Pre-Pallava, Early PaUava and Andhra group (c. 200-600 AD), 
Middle Pallava (c. 600-850 AD) and Later Pallava (c. 850-875 
AD), Early and High Vijayalaya Chola period (c. 850-1070 AD), 
Early Chalukya-Chola (c. 1070-1125 AD), Later Chalukya-Chola 
(c. 1125-1279 AD), Later Pandya (c. 1279-1336 AD), 
Vijayanagara and Early Nayaka (c. 1336-1565 AD) and Later 
Nayaka and Maratha (c. 1565-1800 AD) periods. The technical 
details are already published by Srinivasan (1996) and Srinivasan 



(1999a, b) and hence an 
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subgroups of three or less objects indicated on Fig. 1. However, 
since there are not enough artefacts in each of these groups, 

been made from the same batch of re-cycled metal (although it 
lis metal contained lead from a 





sources. On Fig. 1, the Groups la, 2a, and 7 are found to consist 
overwhelmingly of artefacts of the .Vijayalaya Chola group 
(c. 850-1070 AD), Vijayanagara and Early Nayaka period (c. 
1336-1565 AD) and Chalukya-Chola period respectively (c. 

mostly along the line indicated on Fig. 1; this can be explained if 


which one would ha 




: ratios. Thfs is 
te Pallava 


On the Discrete Met 

Perhaps the most marked 
was the fact that Chola i 









groups fall into discrete clusters suggests that their lead came 
either from different ore sources or from different mines within 



inscribed bronzes (Barrett 1965, R. Nagaswamy 1995). However 
the existence of a Pallava school of bronzes as distinct from 
Chola is supported by the fact that images studied here which 
share affinities, with Pallava sculpture generally have a reasonably 
discrete metallurgical profile from Chola ones especially in their 
Ni and Co values while their lead isotope ratios plot along the 
line indicated in Fig. 1. 

It may be noted that the dated Pallava artefacts which tend to fit 
(Fig. 3) (Acc. No. 53/38), Chengalput district in the Government 
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The idea that the Nataraja ic< 


lat the hymns of poets lik 
ltury ref< 
sof; 


in the Pallava period at Chidambaram with underlying 
philosophical concepts of cosmic cycles of creation and 

Tiruvagagam, which says, ‘let us praise the Dancer (kuttan) who 
in good Tillai’s hall dances with fire, who sports {vilaiyatu), 
creating, destroying, this heaven and earth and all else* (Dehejia 
2003: 103). Another moving mystical verse by Manikkavasaga 
echoing not only echoing the ‘cosmic’ sensibility and portraying 


The primeval One... 

Ah, When will I get to ga Z e upon 

the unique One to whom no other compares 

Him who is fire, water, wind, earth and ether, 





A sequence of ten Nagapattinam-style bronzes from different 
periods were analysed for this study. These included three with 
Tamil or Grantha (i.e. Sanskrit in Tamil script) inscriptions datable 
to the 14*- 18 th centuries reported to have been found in Sri 


with the style associated with the South Indian Buddhist centre 
of Nagapattinam on the Tamil Nadu coast. Some preliminary 

analysed images from Sri Lanka (Von Schroeder 19 
that Sri Lankan images in general have different tn 

the well known fine 1.4 m high gilt Ti 
British Museum found of the sea coast of Sri Lanka which fitted 

image very closely matched those of a gilt Buddhist bronze of 
the Nagapattinam style analysed for this study from the Victoria 


as a Hindu goddess, Pattini Devi, and more recendy identified 
as the goddess Tara. Stylistically, the slightly flexion of the hip 
or bhanga detected in the image shares affinities with South Indian 
goddesses whereas Sri Lankan images made before the 
Polonnaruva period of Chola occupation seldom show this 
feature. All of this lends credence to the idea that this image 

that images were shipped off to Sri Lanka following the decline 
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Sultanate and Portuguese forays, perceived within the Indian 

On the Composition of ‘Pancha-Loha’ Icons 
Nearly 80% of the sampled images were leaded bronzes and the 
rest 20% were leaded brasses with very few being unalloyed with 
lead. To highlight the salient metallurgical features of traditional 
image casting in South India, field observations made by author 

and Kerala were correlated with textual prescriptions in the 12 th 
century Manasollasa, the Gupta Manasara (5 th C. AD) and other 

93-134). A sthapati interviewed in 1990 by the iuthor (Srinivasan 
1990) indicated that the ‘pancha-loha’ icons or ‘five-metalled’ icons 
were so called because they contained minor additions of gold 

which were added to the runner behind the face for added lustre. 

of gold and silver detected that small amounts of these precious 
metals could indeed have been added (Srinivasan 1996). 


Characterising Megalithic High-Tin E 
Traditional Aranmula High-Tin Mirrors 

















ample, it wa 




tie Vijayan 


the proximity of ' ' 

capital of Hampi while there is also a legend of a 16 
metal working saint Moneshwara associated with Tintini. It may 

for the Vijayalaya Chola bronzes with both having a similar 
average tin content of 6-7% tin, suggesting Kalyadi as a possible 
source (Srinivasan 1998). 


While the earliest known evidence for the production of metallic 
zinc comes from the Zawar area of Northwest India, Craddock 
(1995: 309), few early finds of metallic zinc have been previously 

by the author from the collection of N.J. Seeley) with a Deccan 
Brahmi inscription of about the 4 th century AD were nearly 
identical to those of a brass figurative vessel with 14% zinc 




panned from the Krishna delta in Andhra from the Victoria and 
Albert Museum, London (Acc. No. IM-9-1924) which in turn 
matched the trace element trends of an early historic period 

which lead isotope analysis could not be done due to small sample 
size). All of this corroborates an early historic period Deccan 
provenance for these artefacts, making the zinc coin/ingot one 
of the earliest known finds of metallic zinc. Intriguingly, the 

periphery of the Group la of South Indian artefacts on Fig. 1. 
As mentioned before, the ore sources of the majority group of 

with a large isotopic spread of ±1% is not ruled out. Since zinc 

been another source of early zinc in India, apart from Zawar, 
probably near the Andhra region, which interestingly enough, a 



confirmed by lead isotope data compiled by the author, which 
indicates that both local Andhra and Mediterranean sources were 

Thus, while some literary accounts may point to external sources 

Indian literary, geological and archaeological evidence which 
indicate that local sources of metal constituted a reasonably 
important of Indian metal supplies in antiquity, and while there 
may have been some supplementation from external or maritime 
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Characterization of 
Gothic Church 
Architecture and Its 
Authentication 

A. Vijay Kirun* 

“it may be used by all the faithful for the public exercise of divine worship ” 
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Introduction 


sacred acts take place within it, but it is permanently 


real art, decoration and style began in the fourth century by 
Constantine, the Emperor of Rome. Church architecture evolved 
according to time and development of art in the particular country 

about a variety of styles in the Church archit-ecture and one 


The construction of Gothic buildings began in France and the 
first experiments of Gothic architecture were made, around 1140 

understand how they were regarded. In the absence of books 
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both the transverse and diagonal ribs of their new system of 
vaulting. In some cases, the diagonal ribs were kept semicircular. 

suggestion of height coinciding with the aspiring tendency of 
columns and its capitals were real support to sustain the load, 
to support t 


le vaults from spreading or fa 
ily by windows of gla 





different types of Gothic art 
English Gothic 

The English Gothic is marked by a more complete sequence of 
very national phase called the “Perpendicular” style, not found 
Anglo Saxon Style 

This style was prevalent during 499-1066 A.D. The buildings 
scanty remains of this period render it difficult to estimate the 

was the material mostly employed in all classes of buildings, 
and we may believe that the great development in timber work 
of the later Gothic styles was due to this early use. 


This is ali 

Style, comprises the reigns of William I (1066-1087), William II 
(1087-1100), Henry I (1100-1135), Stephen (1135-1154) and 
Henry II (1154-1189). T1 .... 



The Early English Style 

This style was also known as Lancet, first pointed, early 

ichard I (1189-1199), John (H99-1216), h 
(1216-1272) and Edward I (1272-1307). Unlike Non 

introduced to the design. The long trails of dog-tooth or 
lurking in the dark furrow of some channelled ret 

v openings. Boldly projecting 
buttresses and pinnacles, and steeply pitched roofs, mark the 
exteriors. Internally, the slender groups of shafts occur connected 

The Decorative Style 


pointed, Edwardian later, Plantagenet or Fourteenth Century 
Style comprises of Edward II (1307-1327) and Edward III 




The Perpendicular Style 

or fifteenth century style comprises the reigns of Richard II 
(1377-1399), Henry IV (1399-1413), Henry V (1413-1422), 
Henry VI (1422-1461), Edward IV (1461-1483), Richard III 
(1483-1485), Henry VII (1485-1509), Henry VIII (1509-1547), 
Edward VI (1547-1553) and Mary (1553-1558). The general 







i) Primary (Gothique) or Thirteenth Century. 

ii) Secondary (Rayonnant from the characteristic wheel tracery 
of the rose Windows) or Fourteenth Century. 


Architecture in Scotland followed the flamboyant tracery of 




In Ireland, the architecture remains more of Celtic. The ea 

Belgian and Dutch Gothic 

The Dutch character of simplicity is translated into th 
architecture; their churches are barn-like, and contrast w 
richly-treated buildings of Belgium. 


:cture was developed. Bricks are the 


Italian Gothic 


pervade in other parts of Italy. In the exteriors of the churches, 
we notice especially the flatness of the roofs of tendency to 
mask the aisle roofs on the west facade, which was treated as a 


crowning cornice and the absence of pinnacles di 

end the columns of which often rest on the backs of lions an 
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pas relied on instead of depth of s 
te use of light and shade and wa 
i are used, and in which stone of differ 


itly used in Gothic buildings. The 

i small 
carried 


In Spain, more of Moorish influence being felt in the architecture. 
The Saracenic features such as horse hoe arch, the pierced 
stonework tracery are of Moorish design. The early churches in 
Spain seem to have been executed by the aid of Moorish 

in appearance, 




ornamented, is at the west end, or by a porch on the south or 

The columns to the nave support the arches, which carry the 
main walls of the church, rising above the aisle roof. Above the 
arcade, it will be seen there are a series of small arches, opening 
into a dark space caused by the height of the sloping roof of the 
aisle; this is called the triforium or blind storey. Above the 
triforium is a range of windows in the main wall, admitting light 
into the upper part of the nave; this division is called the 
clerestory or “clear storey” probably derived from the French 

portion of the nave wall. The head of these windows is generally 
the level of the ridge of the stone vault of the nave, which is 

above the nave level by steps. The interior walls are decked with 
huge paintings and the colour schemes like purple, black, gold, 
dark red are used. 

being used for the studies, reading and writing of the monks, 
they are also the centre of the secular affairs of the community. 

large church from which naturally many deviations will be 

of Gothic cathedrals. Compared with such long, low and highly 
short, high and often shapeless owing to the intricacy and 


Authenticity in . 
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There are number of Cathedrals and large churches built in Gothic 

At large, the missionaries replicated some idea or style of their 
churches built at different period of time and the builder. To 
India - St. Joseph’s Cathedral (St. Philomena’s Church), Mysore; 

Health, Velankanni, Thanjavur; Church of Our Lady of Dolorus, 
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Identification of the Ethnic 
Indicators in Authenticating 
of Ethnographic Artefacts 
of a Culture Area 


R: 


is ‘iconographic features’, ‘style’, ‘material 
le employed’, ‘degradation status’ are not 
he ethnographic artefacts and as 



Historical Background of the Theory of Culture Area 

the American Natural History Museum and the Chicago Field 
Iron Age. Further, they instruct to abandon the practice of 


Authenticity : 
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iv. The ethnic groups that occupy the periphery of the culture 

The Nilgiris as a Culture Area 

The Nilgiris popularly known as the “Blue Mountain’ occupies 

This is designated as the Tribal District of Tamil Nadu’ as it 
accommodates more tribal groups (viz. Todas, Kotas, Bettu 

Jenu Kurumbas) Kattunaickas, Mullu Kurumbas, Irulas, Paniyas) 
than the other districts in the State. Apart from these indigenous 
tribal groups, there is yet another indigenous but non-tribal group 

Each of the tribal groups of the Nilgiris exhibits an exclusive 
culture of their own, despite an underlying unity among them, 

Presenting of Case Studies in Identification of Ethnic 


Government Museum, Udhagamandalam in the Nilgiris has 

of bamboo known as *Bugiri’, from the indigenous ethnic groups 
such as Todas, Kurumbas, Irulas and Badugas during 1990-1997. 
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manner; the Iruias shape the bugiri, by pruning away the inter 

nodes as lunately curved projections as the Badugas attribute 
this shape as the symbolic representation of the horns of the 
sacred buffalo belonging to their Mother Goddess, Hethai Amma. 
While performing with the bugiri, the Badugas plug the sixth 
hole of it permanently; contrary to this practice, all other 
indigenous communities make use of only the five holes, by 

while the Todas use this aerophone both to mesmerize their 
this musical instrument within their socio-religious observances. 

the Badugas play this instrument. 

Case Study II: Koalu/Kolalu/Kwaalu/Cheeman 5 

This aerophone varies in appearance from one ethnic group to 

the other. For instance, the ‘Koalu’ of the Kotas is ornate in 

contrary to this, the ‘Kolalu’ of the Kattunaickas is a drab artefact 
devoid of any such embellishments; ‘Kwaalu’ of the Iruias is 
fashioned in and out with indigenous materials such as wood, 





Authenticity in . 
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factor that binds them one has to carry out an extensive study in 
this ‘Culture Area’. 

4 For details refer Maheswaran, C. 1997. (Cf. Select Bibliography 


5 For details refer Maheswaran, C. 1997. (Cf. Select Bibliography 
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control and improper execution of curative conservation, 
restoration or, transport, storage, exhibition, support, lighting. 

Strategy for Conservation 

For better conservation of the cultural property, a systematic 
1. Know your collection 

5. Check or monitor the aggressors 



Classification of Museum 


Objects 


Any object representing art, culture etc., preserved in a museum 
qualifies itself to be a museum object. They vary from one to 

Depending upon the type of treatment to be given to the objects 
they can be classified as follows: 





Metals and alloys form major portion of museum collections. 
They seem to be stronger but not durable. They are mosdy 

and are found to be corroded mosdy. In the ancient times objects 
made out of gold, silver, copper, lead, iron etc., were used and 
now are available in the museums, which have to be preserved 

or stabilised to extend the life expectancy of the objects as well 
as to provide maximum message from the objects. 

Organic Objects 

etc, are called organic objects. Textiles, ropes, paper, palm leaves, 


wooden objects, leather, feather, bone, ivory, etc., are some of 
the examples. Organic objects are the weakest of all types of 



The objects, which are not organic, are called in-organic objects. 
Mosdy they are earthen matters. They include stone objects, 
terracotta objects, glass objects, beads, stone implements, etc. 

the other types of objects. Due to the long burial in the earth 



Paintings are complex in nature. There 
paintings. They are: 


: different types of 
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whatever may be the medium, type, and variety, the paintings 

Atmospheric Factors Affecting Museum Objects 
Atmosphere plays a very important role in the deterioration of 
oxides of sulphur, nitrogen and carbon, ozone, etc. 

paintings, drawings, textiles and other organic objects. Light 

visible radiation (400-700 (m) and infra red radiation (700 Tin 
and above). The light of wavelength up to 500 Tpi brings about 
degradation on materials by photochemical reaction. 


Heat is one of the factors, which affects the museum objects, 
objects. High temperature makes the objects to disfigure and 
etc., very easily get charred due to high temperature. The ideal 


Humidity is nothing but the moisture present in air. This is 
measured in terms of Relative Humidity (RH). The high relative 
humidity will make the organic objects to swell there by 
encouraging biological activity and inorganic objects to absorb 
moisture into the pores present in the body along with salts and 



harmful salts. When the relative humidity is low, organic ob' 
lose water and get shrunk. In the case of inorganic mate: 
the absorbed salts get crystallised and the surface scaling t 
place. In general for any type of museum objects the RH sh 


The pollution due to the pollutants present in the air is calle 
museum and archaeological objects are oxides of carbon, sulp 

substances, which affect the objects at latge. The salt sprays 
absorbed by the stones, which result in the breaking of the sui 

Sound and Vibration 


In the case of very weak archaeological objects such as unbaked 
terracotta objects highly mineralised metallic objects crumble 


The deterioration brought out by biological agents such as fungi, 
insects, rodents, birds, animals (zoological) etc. almost all types 

on the objects. Stains, discolouration, disfigurement, pitting, 
tunnelling, firbillization, powder formation, development of 
odour, changes in the physical properties are some of the 
symptoms, which will be seen on the objects when they are 
affected by the organisms. 


■K-'fi as -s * iL-o -g » •« 



All organic objects when brought to the museum should be 
fumigated in a fumigation chamber. Thymol, para-dichloro- 

bromide ethyl bromide, ethoxide are some of the common 
fumigants used. 

General Treatment for Insects 

There are two main methods of treatment for the insects in the 
museums. They are: 

1. Fumigation with fumigants or insect repellents and 
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' Dbjects are attributed 
: of training to staff, neglect and 


knowledge about conservation may result in serious dam 
the objects. This may occur in the gallery, laboratory, and s 
or during transportation. Careless handling of object results in 

objects are dropped. They te: 

trolleys. Objects 
int of weakness. Surface 
ire dusted or 


Neglect of museum objects results in ■ 
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Conservation of Art Objects 
with Special Reference 
to Their Authentication 

AS.Bisbl* 


T Luckow (NRLC) was advised by the Department of 
Culture, Government of India to organize a National 


Conservation and Research Laboratory of the Government 

Lucknow, Indira Gandhi Centre for^tomic Research! 
Kalpakkam, Central Forensic Science Laboratory, New Delhi 

India, Dehradun, National Museum, New Delhi, and various 



conference on Authenticity (1994) organized by the UNESCO, 
ICOMOS, ICCROM and the Agency for Cultural Affairs, Japan 
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authority which is legally valid, are reliable, genuine, original 
and relates the work of art to itself, the place, the artist and the 
period attributed to it. It proves the form, material, aesthetic. 



in authenticity of tradition, study them first and accordingly; 


their hidden values if they stand on reasoning. Conservation thus 
struction and /or of faking. 

all the evidences of the past loss and betray the style, period and 
provenance of heritage resulting into falsification of authenticity 
and could thus be art historically misleading. It can betray the 
aesthetics and affect the past beauty of the original or it 
originality. Museums represent man’s creative spirit and the 
museum objects are no more pieces of worship, as they might 
have been at one time, since these have now a new identity as 
works of artistic and historic importance. Accordingly, therefore, 
the losses if suffered by them in the past such as broken arms. 



s the safety of artefacts, after their entry in the 
the collective responsibility of every one working 

ly selected effluents of our society are acquiring 


have art works for their own use at home but can not afft 
folds. In order to safeguard the authenticity of our cultural re! 

it of the original artefact to 


s. This could indirecdy pr 

Nataraja, a considerably large size bronze from Tamilnadu and 
Amin pillars from Haryana to cite a few examples. 


without loosing much time as a national policy to be stricdy 
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E European 
J —' Programmi 
preserve historica 
India The Indian] 



The international 
Convention for c 
armed conflicts , 


Cultural Heritage 
Conservation and Juridical 
Framework 

Stiphane Ipert* 


; developed in the framework of ECCP: 
Union-India Cross Cultural Economics 

partners are the Delhi University and the Punjab 



Dnal laws and rules, and in Europe, we 
gislations, which are in reality above na 


The Hague, 14-05-54. 
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They may be protected by Author Rights for the photograph i 




the photograph, money can be asked for, but there 



their work reveals a new art object or painting and they asked to 
Mozart has an author right on its interpretation. 


idea but till now none of the juridical courts has decided to follow 
conservators in their demand. Moreover, if conservation follows 
professional rules, it can not be considered as original. No author 
rights are available. 

fees are for commercial or public purpose. No author rights can 

art object still protected by author rights (20 th century art and 
architecture... even modem changes by an architect in historical 
building). 

When author rights are not possible, then the legal basis of 
reproduction fees disappeared while in most of the European 

—> More than 100 $ at the Victoria & Albert Museum, 

London for one Indian object photography in provincial 
city. 



public in 


fl! 



In France, Some Legal Basis Could Justify these Fees 
The ‘use for occupation of public domain’: 

It is an antique and Roman tradition in our ‘Latin’ law. For 
example, this is the argument of the Bibliotheque Nationale de 
France in Paris. The advantage is that the fees can be adjusted 

Taj Mahal should be ‘sold’ more than a small and unknown temple. 
The problem of public domain arguments is that one should 
provide to the user exclusivity on the photography’s use ... it is 



‘Service fees’ is legal, but offers small profit to the ii 
(it is like photocopy fees in a public library, the price 
to the real cost for the library). 

In France, an institution cannot ask for ‘reproduction 
has not done the picture. 
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access to collections. 

*Director of Centre for Book Conservation, Arles, France Eurindia 
Coordinator (European Union-India Cross Cultural Economics 
Programme) s.ipert@gmaH.com 
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Retrieval of the 


Digitization as a Way of 
Authentication: The 
Experience of Tamilnadu 
Archaeology Department 
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district, Tamilnadu, which was treated in the Conservation 
Laboratory, British Museum, London can be cited as an example 
for the above. This idol was exported to foreign land stealthily. 
During the legal batde many authentication proofs were produced. 
One among them was the report on the analysis of mud particle 
sticking to the inner part of the pedestal, which proved that it 
originated from Pathur. This legal battle was won by Dr. R. 
Nagasamy, former Director of the Department of Archaeology 
and Prof. P. Chandrasekaran, then Director of the Forensic 

are several ways and means of establishing and identifying the 
original materials. Digitization is one such method. 

This article discusses the authentication of art objects in general 

The most important, essential and fundamental activity for the 
identification of any art object is that it should be well 

Archaeology with regard to digitization as one of the means for 
identifying the authenticity of an art object are discussed in this 
paper. 



at historical sites. Later on, the activities were expanded to 
copying and deciphering of stone inscriptions; displaying the 


the excavated objects, registering antiquities etc. 
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:es, copying of inscriptions, exhibiting th 




Government Oriental Manuscripts Library, Chenns 

The Government Oriental Manuscripts Library, the treasur 
for ancient knowledge, housing more than 75,000 pa 
manuscripts, more than 22,000 paper ir 

South Indian languages and other Indian languages. At present 
ris Library. The main 




s of the 


1085 bundles of Siddha medical palm-leaf manuscripts have 
been digitized in the on going project of the National Mission 

GOML departmentally. Till date, 210 bundles of Tamil palm- 
leaf manuscripts have been digitized. It is proposed to digitize 
the entire collection of manuscripts and rare books housed in 


Epigraphy as a Tool 
Epigraphy is the study of inscriptions on rocks, pillars, temple 
walls and other writing materials. It serves as the primary 
documentary evidence to establish legal, socio-cultural, literary, 
archaeological and historical antiquity on the basis of engraving 
of scripts. Epigraphs are themselves a valid document and serve 





and transcribed by the epigraphists. The transcribed 
n are then brought out through publications. The 
; are preserved at the Ooty sub office exclusively, since 

ire 20,000 inscriptions in Tamil, which is roughly 40% 
so far copied 15,912 in; 

;en digitized. It is an on going project of the de 
ze all the inscriptions present in Temples and mi 

are a number of renovation works carried out by the private 



' is, which are conserved in 


is done by way of publication. The department of 
has brought out 21 publications of the 27 excavat 
far. Photography of antiquities by digital cam< 
identifying the objects^ The defects found on the o 





objects acquired through the excavations. There are fourteen 
archaeological site museums of which one museum is exclusively 

displayed have been photographed and all the details of the 
antiquities have been documented in die Accession Registers, 
which contains information such as dimensions, aesthetic value. 







lay be subjected to hacking. 


CD. The data put on 


copying by unauthorized person. Hacking can be prevented by 
raising effective firewall measures. In order to prevent the illicit 

to be in “read only” form. It has to be periodically updated 
adopting latest technology prevalent at that time. 

Conclusion 


At present almost all our departments and museums are provided 



accessible to the users and the scholars. This will create awareness 
among the people in this field so that fake and illegal trafficking 
could be kept in check. Digitization is still in its infancy. It has 

Further work has to be done to improve and refine the process 
task, which should be continued till the fruits of the efforts are 
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Conservation of Art Objects 
with Special Reference to 
Lighting 

J.KAsokaH* 







Artificial Light 

Artificial light has its own advantages. They art 


display comes only through light Ever 
method. Besides display, light is very in 


Effects of Light on Museum Objects 

Whatever may be the source of light, natural or artificial, light 

contains generally visible radiations, as well as other radiations 


found in textiles, paper, leather, and similar materials. Paintings 





1. Intensity of Light 

2. Duration of Exposure 

4. Susceptibility of the Object 


5. Exhibits should be changed 
of display) 

Types of Light Used in Mus< 


ile displayed (periodic change 


uniform pattern of lighting is followed. Generally, the lighting 
types used in museums may be classified in to the following types: 

1. Lighting by Incandescent Lamps 

This is an old type of lighting method. Still in many rural 
museums this lighting is being used. Heat production and UV 
re in this case of lighting. The production of 
is yellow in colour. 



2. Lighting by Flu 


When compared to the incandescent bulbs, this type of lighting 
is more economical. Fluorescent lamps produces white light. 
Nowadays many coloured fluorescent lamps are available in the 
market This is most commonly used lamps in many museums. 

is produced for longer hours in these bulbs. The light emitted is 


4. Lighting by Metal Halide Lamps 

purpose. This comes in different colours. 

5. CFL (Compact Fluorescent Lamps) 





The advantages o 

1. UV & IR free 

2. Heat free (zerc 


' fibre optic lightings are: 
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4. One focusing light required for many points distribution 
bulbs fittings etc. 


The disadvantages are: 

Principle of Fibre Optic System 


The fibre optic system consists of a generator and a set of cables. 
Within the generator the light source is placed. Halogen or metal 

generator a set of cables consisting of fibre glass fibres starts 
and this takes the light from the generator to the object by the 
principle called total internal reflection. Length of the cable, number 


need. At the end of the cable different lens head can be placed 
according to the type of focusing we required. 


of front focusing and they are more economical than optic 


2. Heat Free 

3. Minimum space required as in fibre optic lighting 

4. Long distance focusing capacity 


Very long life (1,00,000 hours) 




The dis 
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Treatment of a Discoloured 
Platinum Print — A Case Study 


P latinum process or Platinotype process was invented by 
William Willis in 1873.lt took him several years of to 


gave subtle tonal qualities and fine velvety finish to the prints 
and was the most popular print process among the photographers 

photographers to practice this process. One can imagine the 
popularity of the process from the fact that an early 20 th Century 


Being a noble metal the image formed by platinum metal doesn’t 

This paper briefly discusses one of the treatment techniques 


The paper is coated with a mixture of ferric oxalate and 
Potassium tetrachloroplatinate. During exposure, the light 
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forming a latent image. The print is then developed using 

to light are strong enough to reduce platinum salts to metallic 
platinum. Fine particles of metal get deposited in the body of 

the reaction by products are cleared using Hydrochloric acid. 
UV + Fe 2 (C 2 Cg 3 - 2FeC 2 0 4 + 2CO z 
2FeC 2 0 4 + 4(C 2 OJ 2 ‘ + [PtClJ 2 - 2[Fe (C 2 0^ + Pti+ 4C1' 
The Fe 3+ ions produced during the processing have to be removed 
from the paper. If the washing is improper or the paper is of 
poor quality, the residual Fe 3+ will not be removed. In that case 
they will get hydrolyzed to form Ferric hydroxide which will get 
deposited on the surface of the paper. 

Early studies on deterioration of paper had established the fact 
that direct contact with rusting iron caused reduction in strength 
of cellulose fibres and thereby weaken the paper. 

Deterioration of Platinum Prints 






' lg HC1 bath, hypochlorite solutions etc. but 

In 1994 Megan Gent and Jacqueline Rees of V&A explored the 
possibilities of reducing the insoluble Ferric complexes into 
soluble ferrous salts and then removing those using Chelating 

using sodium dithionite (Na 2 S 2 OJ along with chelating agent 
Ethylene diamine tetra acetic acid (EDTA) for removal of 

They used a mixture solutions of EDTA disodium salt and 


Case study 

In 2003 we received a Platinum Print from a private collection 
to 1915. P ^ 

print and some deeper stains on the face. 


Authenticity : 



Since the mount board was posing a threat to the physical safety 
of the print, it was decided to remove it from the board. It was 

water bath was changed periodically as a lot of stains leached 

the inscriptions where written were separated they were washed 
in clean water and dried. It took about 4 hours of soaking to 
soften the adhesive and separate the print and the board. Even 
after the prolonged soaking the appearance of print did not 
improve. Therefore it was decided to treat the print using Gent 
and Rees’s technique. 



It was then pasted on to a new board prepared by pasting 6 sheets 
of Whatman Grade Filter paper together. The surface layer from 
the original mount with the inscription was also pasted on to the 





Conclusion 
The appeal 




it There hasn’t been any further 
Dr brittleness observed in the last two and half 

the treatment can be evaluated. 
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Lasers as a Tool for Art 
Conservation 


I—I a blend of art, history and science. A multitude of 
J- materials and techniques has given rise to a wide variety 

Cleaning is a critical part of the conservation process. It serves 
not only to improve the aesthetic appeal of an object or building 
but also to reveal its true condition so that appropriate action 
can be taken to ensure that it survives for many future generations 
to enjoy. 







There are many forms of alkoxy-silanes in use and many ways 
‘ . Of these, the first is the 



descalers and abrasion by air-blasted microscopic glass beads 
helps to give the Conservator much greater control over the 
cleaning process. Cleaning of metal sculptures to remove the 
oxide coat developed is also a very delicate issue. Rubbing 
abrasives, the entire surface cannot be reached. Also such rubbing 

useful. Lasers were first used for removing pollution deposits 
from stone in 1970. The development of laser-based techniques 

Improved laser technology, decreasing cost and the concurrent 
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of removing 




scalpels, abrasives and solvents applied i 
Recent advances in laser technology have 

preserving the underlying surface. 
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mill 


n, which is defined as 

' ;s per square 



o quickly 

higher fluences still (above approximately 1.5 J/cm 2 ; values 
depend on the properties of the soiling) the removal mechanisms 
become more complex and involve the formation of a plasma 







light vaporizes a black crust but does not damage the underlying 
is used in the Q-switched operation mode, with very short and 

as blocking of the laser light by the dust plume and the 
mechanical effects generated by the expanding plasma and the 

energetic UV photons are able to break molecular bonds in the 

when UV lasers are used. Hence researchers are concentrating 
in the use of UV lasers to stone cleaning. The main problem of 

material beneath the layer removed and the long-term effects 
subsequent to laser action. 


:s a variety of precious 

be promising in preserving an 
re being widely used in many 

tor!) is likely to'yield fruitful results 
• and Head, Department of Physics, A 


University, 
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Introduction 



The most conver 
Non-Destructive 


Infrared Thermography: An 
Aid for Conservation of 
Ancient Paintings 


Baldev Raf and V.Jeyara/' 







NDT has been successfully used for characterisation of both 
3-D and 2-D art This paper focuses on the successful application 
of one of the advanced NDT techniques namely Infrared 
Thermography for detecting degraded areas in 2 P art objects - 


It should be highlighted here that in the western world, infrared 
Infrared reflectography is a method of investigation using infrared 







Infrared Thermography - A Brief Background 

Infrared imaging or Thermal imaging or Thermography is the 
>n the surface of the object or 

Any body above absolute zero emits 






1 as well as in liquids, solids and gases. They can be 

trical optics are valid for these also. The energy and 
of infrared radiation emitted by an object primarily 











Tanjore Paintings 

Tanjore paintings were originated in Tanjore. This type of art, 


the patronage of the Nayak and Maratha princes during the 
16* - 18* centuries. The process of making a Tanjore painting 

the making of this painting. The ground is made of a layer of 
glue and limestone are moulded and applied so 

of various colours, the Tanjore pai 
early paintings were rendered wit 

Tanjore paintings belonging to the 18* century had been received 




were removed from the glass frame as infrared radiation gets 
attenuated by the glass cover. Thermal image of the painting 
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of the pigments would blend well and also provided the proof 

also clearly brings to fore the potential advantages in the use of 
non-destructive methods for scientific investigations on art 

Authors are thankful to Dr. S.L.Mannan, Director, Materials and 
Metallurgy Group, Thiru. M.A. Siddique, Director of Museums 
and Dr. T. Jayakumar, Head, NDED, IGCAR for their 
encouragement and support. Authors are thankful to all 
colleagues in the Inspection technology Group who had 
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Salient features of Thermal imaging camera 


Model 

Detector type 


Thermovision-550 
Focal Plane Array 


Spectral Range 2 - 5.6 micrometers 

Thermal sensitivity <0.1K 
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- Golden Jubilee Celebrations 
of the Chemical Conservation 
and Research Laboratory and 
the International Seminar on 
Authenticity in Art with 
Special Reference to the 
Conservation of Art Objects 



G.O. No. 
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Association for the Study of Conservation of Cultural Property 
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of India, New Delhi, Mr. Vinod Daniel, Australian Museum, 
Sydney, Australia, Prof. M. V. Nair, Director, National Research 
Laboratory for Conservation, Lucknow and Mr. R. C. Jain, 
Secretary, Indian Association for the Study of Conservation of 

President, Indian Association for the Study of Conservation of 
Cultural Property, New Delhi and Curator of the Laboratory was 

Director (Conservation), National Museum, New Delhi was the 
Co-Chairman, Mr. B. V. Kharbade, Project Officer, Regional 

Mr. A.S. Bisht, Former Chief Restorer, National Museum, New 
Delhi, Prof. I. K. Bhatnagar, Former, Head of Conservation, 


Nati 

R. Balasubramaniam, Head, Departmi 
Kanpur, Prof. K. K. Jain, National Muse 


Prof, 
of Metallurgy, IIT, 
Institute, New Delhi 
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A. Siddique, IAS., Director 
os welcomed the gathering, Mr. R.C. Jain, Secretary, 

Property, New Delhi felicitated and Dr. V. Jeyaraj proposed a 



1 or fake. There wj 

Art Objects through Non-destructive Science and Technology 
was delivered by Prof. Dr. Placid Rodriguez, AICTE & INAE 
Professor, Indian Institute of Madras, Chennai and former 
Director of the Indira Gandhi Centre for Atomic Research, 


The first technical session was on Architecture and was chaired 

Government Museum, Chennai and rapporteurd by 
Dr. C. Maheswaran, Curator of Anthropology, Government 
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Museum, Chennai. Three papers were presented on 
Authenticaton of Architectural Details of the Pallava Monuments 

with Special Reference to Mandapa Sculptures of Madurai 
Temple by P. Sam Sathiaraj and T.S. Thangamuthu. 

The second technical session was on Ethnographic Artefacts 
and Mr. B. V. Kharbade, Project Officer, Regional Conservation 
Laboratory, Mysore was the Chair Person and Mr. P. Rajamohan, 
Curator, Government Museum, Trichy was the Rapporteur. 
Dr. C. Maheswaran presented a paper on Identification of Ethnic 
Indicators in Authenticating of Ethnographic Artefacts of a 
Cultural Area and Mrs. R.D. Thulasi Brinda, Curator, Government 
Museum, Krishnagiri presented a paper on Conservation of 

of Denkanikottain Region o^ Krishnagiri District. 

The third technical session was on Ivory and Wooden Objects 
and Mr. S. P. Singh, Director (Conservation), National Museum, 
New Delhi was the Chair Person and Father Dr. A. Vijay Kiran, 
Research Scholar, Chemical Conservation and Research 


Rapporteur. The following papers were presented: 


Authentication of Ivory Art Work - A Case Study 
C B. Gupta & Poonam Sehgal 
Authentication of Ivory Artifacts - Vajendra Joshi 
Dr K S. Singh. 


of Ivory Bed - A Case Study -R. C. Jain. 
of Wooden Objects: A Case Study - 


Dr. V. Jeyaraj. 




Muse 


Chen 


1 session was on Metal Objects ai 
ident, IASC and Curator, Chemic 

was the Chair Person ai 


Government Museum, Chennai was the Rapporteur, 
following papers were presented: 

Revisiting Exercise on Authentication of South Indian Metal 

Early Indian Coins with Architectural Symbols for Authenticating 
Analysis - Raju Poundurai. 

Mr. C. B. Gupta, Former Technical Restorer of the National 
Museum, New Delhi was the Chair Person and Mr. Anil Risal 
Singh, Photographer, NRLC, Lucknow was the Rapporteur. The 
following papers were presented: 



The fifth technical session was on Manuscripts, Paper and 
Photographs and Prof. M.V. Nair, Director, National Research 
Laboratory for Conservation, Lucknow was the Chair Person 
and Dr. R. S. Singh, Scientist, Central Institute of Science, 
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Treatment of Discoloured Platinotype Print - A Case Study - 
S. Gin Kumar. 

Differential Lighting - Photo-Documentation of Hidden Lacunae 
Risal Singh. 

Preservation of Books and Paper Documents - P. Renganathan 
Authentication of Palm-lea 


The sixth technical session was on Textiles and Dr. Stephane 

France and Ms. Sreelatha Rao, Assistant Superintending 
Archaeological Chemist, Hyderabad was the Rapporteur. The 
following papers were presented: 

Authenticating Textiles of Indigenous Origin - M N. Pushpa 
Charactrization of Kodali Karuppur Saree - Bessie Cecil <& 
V. ]e>ary 






. K. Gupta, Assistant Chemist, National Museum, New 
tion, Basra University, Iraq was the Rapporteur. The 


ties - Dr Stephene Ipert. 
of Art Objects - A Critical Revi 


G.I-A. Prabaharan. 
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Finger-Printing of Antiquities: Forensic Investigation Approach 
Conservation of Art Objects with Special Reference to light 

Mr. M. A. Siddique, I.A.S., Director of Museums, Government 
Museum, Chennai presided over the function. Mr. R. C. Jain, 

proposed a vote of thanks. Mr. T. S. Sridhar, I.A.S., Commissioner 
Tamilnadu, Chennai delivered the Valedictory Address and also 

The Valedictory address was delivered by Thiru. T.S.Sridhar, IAS, 
Special Commissioner of Archaeology. He emphasized the 

of the same. However, for its proper upkeep and maintenance, 



such as ICOMOS, UNESCO etc in order to prevent smuggling 
and trafficking in works of art He mentioned a few instances 
such as the sword of Tippu Sultan etc., which are now lying in 


been taken by the department of Archaeology 
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Zone Cultural Centre, Thanjavur. and the vote of thanks was 
proposed by Dr. V. Jeyaraj. 

Field visit was organised for the delegates of the international 


281 



authenticity in art and other aspects of material science. The 
delegates had a feel of the arts of the Pallavas in Mahabalipuram. 
Towards the end, the delegates had a panoramic view of the 
various performing arts such as wheel thrown pottery making, 
kalamkari painting, puppet show, glass blowing besides having a 
close look of thfe various houses such as Chettinadu House, 
Andhra House, Karnataka House, Kerala House and the crafts 

The J^ernatijppal Sepiinar was a grand sucess. 
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in Museums, Care of Museum Objects, Care of Archival 

Restoration of Paintings from Madras Christian College, Care of 
Paintings, Conservation Stone Objects, Metal Conservation etc 
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